Analysis of the Okazaki fragment distributions along single long DNAs replicated by the bacteriophage T4 proteins.
Rolling circle replication from M13 DNA circles was previously reconstituted in vitro using purified factors encoded by bacteriophage T4. The products are duplex circles with linear tails >100 kb. When T4 DNA polymerase deficient in 3' to 5' exonuclease activity was employed, electron microscopy revealed short single-stranded DNA "flaps" along the replicated tails. This marked the beginning of each Okazaki fragment, allowing an analysis of the lengths of sequential Okazaki fragments on individual replicating molecules. DNAs containing runs of Okazaki fragments of similar length were found, but most showed large length variations over runs of six or more fragments reflecting the broad population distribution.